This document is the general result of a Duffing differential equation, which has periodic orbits, but when we apply the Poincare transformation; the new system obtained gives a dynamical system on the plane without periodic orbits.
Introduction
The differential equations are very important in the study of periodic orbits analysis in a system on the plane. Some systems do not have limit cycles (See [1, 4, 5, 6] ).
The objective of this work is the construction, from the general equation of Duffing, (6) of a system that does not have periodic orbits on the plane. Bendixson's criterion is used to construct this system (See [3] ).
According to this criterion, to rule out the existence of periodic orbits of the system in a simply connected region D, we need to find a function h(x 1 , x 2 ) that satisfies the hypothesis of the theorem of Bendixson-Dulac, such function h is called a Dulac function.
Equation to Obtain Dulac functions
A Dulac function for the system satisfies the equation
Then the system
does not have periodic orbits in D.
Proof. From (1) we have
We can take c = x 2 , h =
, with x 2 > 0, then
Now, if
that is,
Solving this differential equation
We solve the equation
integrating on both sides with respect to x 1 , it follows that
Now, from (2) and (3) we have the following system
Replacing in the equation (1) we have the expression
and taking c = x 2 and supposing that h = 1/x 4 2 then the equality holds.
> 0, and the system does not contain periodic orbits in R 2 with x 2 > 0.
Example 3.2. Consider the system
which it was obtained from Poincare map (5) (See [2] )
and Duffing equation (6)
Making a change of variableṡ
we obtain the following system
Taking c = x 2 , with x 2 > 0 in the system (4) then the solution of the partial differential equation (1) is h = 1/x 4 2 , x 2 > 0. This example provides a Dulac function h, and the system does not contain periodic orbits in R 2 − {x 2 ≤ 0}. It is amazing that the system (7) has periodic orbits but when we applied the Poincare map (5) the new system (4) has not periodic orbits.
